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Avec le Bulletin~ Astronomique. que Ilan trouve dazis toutes les grandes biblioth~ques. IlOb-
servatolre do. Paris dispose 4'un mo~yen largemtnt rtpsndu d'expression et de difIrzsioi. dui reste
ouvert a tons a~s auteure sans distinctaun d'appskrtenance. Cette publication. dont Is crfation re-
mnwte & quatre-vingts ans. a subi aui cours dii temp. diverses transformations ; cleat majourd'hui
un r~ecueil de Mfmoires. clest4-5 '-re dlouvrages !-.Lyuerjaent m~dt~s. r~dga sous tine fortne d*-
finitive. et que le Comitt de R~daction prend I& responsabilitE de souinettre aux lecteurs.g

11 a paru opportisn de constituer par&sILleznent une seconde collection oft seralent ins~rds des
= ~textes d'wie autre wflure. tels que des projets d'obstrvations. d'lnstraaments ou rmeme do thdories.

sue lesquels oni d~sire connaltre Ilavis de sp~ciallstes avant de leur douiner leur plein dL'velop-
pement. on encore des rEduultatw d'observationet. avec. Eventuelleraent les conclusions provisoires
de leur discassion.

Si ce titre n'avait d~ji beaucoup aervi. cn aurait ;m i ntitu~er cette niouvelle collection :Notes
pr#4'iminsixres. Les Notes et Inforzmaticins constitueront une sfrle umtque. m-nis sur chaque fasci-
ciale figurera P'un des trots sous-titres suivants :ASTR3METRIE. ASTROPHYSIQUE. DIVERS. ce
qui permettra aux lecteurs et aun bibliothdcaires do subdiviser la collection slils le jugent bon. 1
Sons I. rubrique DIVERS, paraltront notamnaent den rapports star IlactivitE des divers services de
P'Observatoire de Paris.

Des dispositiens seront prises pour assurer Ia publication Citasi rapide que possible des zna-
nuscrits qul parviendront i la Rddaction. Les fascicules ne paraltront donc pas J% date fine, mais

- an Crt des circonstances. Les auteurs appartenant & des ttablissements autres que l'Observatolre
de Parts p-vrront soumettre aui ComitE de R~daction les textes quils d~sireraient voir instrer.

A. DANJON
Directeur de IlObservatoire

de Panle
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RAPPORT PRiLtMINAIRE SUR L'ETUDE DE L'EXPLOSION 1958
DE LA NOVA RkCURRENTE R S OPHIUCHI

B.FOLKART, J.-C. PECKER, S.R. POTTASCH, I ROUNTREE-LZ3H

(Service d'Astrophysiqu. ginira!.. Obtervatoir* d* Meudon)

Le spectre de I& nova rdscurrente RS Ophiuchi a 6t#I *observe aux obstervatoires des PMts. Wilson -

and Palomar. sur um domaine spectral 6te idu 1'3800-8500 A) pendant 2 semaines, presque chrque
nuit. comme indlqut sur le tableau 1. Une etude pr~liminaire dle ces spectres a #t falte par
Wafltrattein (1959) et lea plaques nous ant ensuite dt6 .:onfides par le Directeur des Obsetrvatoircs
des PMts. Wilson and Palomar.

Notre projet comporte

I/ l'Etablissenaent d'une Uiste des rates observ~es en fonction dui temps;

2/ la mesure des :ongueurs d'onde de ces rates. & l'aide dui spectre de comparalscn de l'arc
aui ter;

3/ 116tude detaill~e, en fonction dui temps, de rates s6lectionnfes. Les plaques ont 6td cani-
br~es grace k des rpectres gradufs obtenus A 1'aide d'un dlapbragme triang"lare;

4! 1& determination d-.. lotensltds relatives des rates (decrement de Balm-er, pour les comn-
posantev ftroites et larges; rates interdites ... ). Cttte mesux e repose sur une callbr~':ion pheto-
m~trique de l'ensemble dui spect-P grice & des mesures slmultattees en 3 couleurs, efsectudes
par Connelley et Sandage. et aux mesures d'autres auteurs.

Nous ayons actuellement accompli. pour Ia plupart des rutes intense*. les points I et 2 de
ce programme. Les rdsultats son' rassembl~s da~ns !a table 11. Les longueurs d'onde pour lea
rates larges d'Einission indiquent les pics dtlnwission. mats aucune utilisation ne dolt en etre
faite, ]a seule grandeur precise devant venir t'une a'-alyse dee profils. 11 taut remarq. er le d6-
doublement des riles fines d'absorptlon du calcium tonisE :l1znc des comporantes eat sans doute
intersteflaire et l'autre dir iimatellatre.

Nous avons Il'ntenticrn de completer les points 1 et 2 par uric recherche syst~matique de
toutes les ri~ea fines grice A un examen ddtaillAE des euregistr.!ments compares les uris avec lea
autres (ces rales fines ne soot pas d~tectables par un 3imple trace moycna u travers d'un core-
gistrement isold). Le point 3 de notre programme est en cours de r~alisation. le point 4 st"~
examine ensuite.

Dans notre interpr~tation ultirieure des i~sultats obtenus, nous avons Ilintention de nous li-
miter i l'Etude dftatilie des couches ext~rivures, eircumstellaires. de Is nova, bans ct but, narq
no'c, proposons d'Etudier ap~cialement

a) les rates interdlies de l'oxygte. de l~azote. du neon.

b) les riles ce 1'hydrog~ne;

c) lea rates de CaLII et de Hel;

d) its rales interdites de Fell.
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PROGRESS REPORT ON THE STUDY OF THE 1958 OUTBURST

OF THE RECURRENT NOVA RS OPHIUCHI

B. FOLKART, J.-C. PECKER, S.R. POTTASCH, J. ROUNTREE-LESH

On July 13. 1958. a new outburst of the recurrent nova RS Ophiuchi was discovered. This
was the third outburst known, the previous ones occurring in 1898 and 1933.

The spectrum of the nova was observed at the Mount Wilson and Palomar Observatories in
a wide spectral range, 3100 to X = 8500, beginning on the same night and continuing on almos
each successive night thereafter for a period of two weeks(l). The decline of brightness of this
nova is very rapid, but it is likely that the first spectr.& w' re obtained very close to maximum
light, and probably not more than a day or two after the c'utburst began. During the period dis-
cussec here the decrease in brightness was about 3 magnitudes.

An initial discussion of the wavelengths and poshible origin of the sharp lines observed in
these spectra was made by Wallerstsin (1959). The plates have since been generously loaned to
us by the Director of the Mt. Wilson and Palomar Observatories for further study. The plates
under study are listed in Table I, which gives the date and time they were taken, the wavelength
region covered ahd the spectral diaperbion. The platep were all taken with a grating spectrA-graph
so that the dispersion is constant along the length of the plate.

The spectrum is 6ifferent from other novae In that it shows, along with the broad absorption
and emission features, many nurrow lines seen in both absorption and emission. These lines pro.
bably originate in an extendEd shell or cloud of material which surrounds the nova, as evidenced
by the fact that eventually these sharp lines disappear (traces of these lincs are still seen 3 weeks
after the outburst was first noted). Thus the deternunation of the properties of this extended cloud
(especially its mass and chemical composltion) are an added interest in the interpretation of these
spectra. N

Our plan in reducing these spectra Is to proceed in the following manner

1/-,compile a list of lines observed as a function of time in the spectruzm;

2/-determine accurately the wavelengths of the lines, with the aid of the comparison spectrum.

3/ determine accurately the profiles of selected liner as a function of time, this being done
with the aid of calibration plates which were taken for each plate or. the sam6 or similar emulsion
and given the same developing;

4/ determine accurately the relative intensities of the lines, in particular the Balner decre-
ment for both the sharp and the broad components and the relative intensities of the forbidden
lines. Thi, will be accomplished with the aid of the 3 color photoelectric photometry done by
Connelley and Sandage (1958). the 2 color photoelectric and photographic photometry done by Abrarri
and Cester (1960) and the determination of the relative continuum intensities by Bloch and Daray
(unpublished).

To date we have accomplished the first two of these points for all of the major lines. The
results are shown in Table II. The wavelengths for the brcad emission lines have no airect ap-
plication. indicating only the peak IntensIty wavelength, and will assume more use whcn the pro-
fliec of the lines are discusseJ. Notice that there are two sharp Call H and K absorption lines

(1) Simultaneousl7 At the "ame obs..-vatory photoelectric magnltuJeR and colors (U. B. V system) wete determnin-
ed (Connelley and Smndage. 1958).
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closely apaced. It would seem at present thrt one I. an interstellar line and the other originates
in the cloud surrounding the star. This is deduced s:mply from the velocity measurements, one
"oiaving a counterpart of the same velocity in the H and forbidden lines while the other veloity is
reproduced only by the Nal lines. Tnis can be confirmed by the relative change of the equivalent
width of these two lines with time, which will be done.

We intend to complete point one by searching the tracings for all faint lines ichich might
escape detection on a single tracing but will show up om: a comparison of spectra taken on succes-
sive days.

Work on point three has proceeded to the extent Phat tracings have been taken and reduced
of the intensity curve of each calibration plate at 100 A intervals or each plate. The profiles of
the lines will soon be determined.

Work on point four will begin upon the conclusion of the preceeding point.

After *he conclusion of the observatio,.al part of the study we w)ll begin on the interpretation.
In the first phase of this work we will limit ourselves entirely to the determinatloi. of the sti -
ture of the material surrounding the nova, I.e. the outer layers of the nova. We will attempt :o
determine, as a function of time and space, the electron density and temperature, and the rl•a-
rive abundance of elements. To do this we will consider in turn

a) the forbidden lines of oxygen, nitrogen, and neon, which we hmave observed. The
theory for the formation of these lines ,s well known (Aller, 1955), but the geometrical interpre-
tation may be difficult;

b) the h)drogen lines. If the lines originate from an optically thin layer their interpre-
tation will be relatively simple. The frst step thus will be to determine for which 71Mnes and at
what period of development of the nova this will be true. It is suspected that this will prove only
to be true for the higher Balmer lines and then only at the last period observed.

During the last five years methods have been developed to some extent for treating the op-
tically thick cas, in specifying in a realistic manner the source functi-on. These me'.hods must be
perfected and avplied to this particular case. We also have particular interest in d'scussing theo-
retically the Balmer decrement in the optically thick case.

c) the Call lines and the Hel lines. This case is similar to hydrogen in that .. Iethods
are being developed for a realistic: treatment of the transfer problem. We will furth , consider
these methodE in application to our observations;

d) the forbidden lines of Fe+. This is a problem which has not yet been attacked theo-
retica~ly, but has application to many atmospheres (planetary and diffuse nebulae, stars with extend-
ed atmospheres).

The problem is to determine collision cross-sections and Einstein A values for one or se-

veral simple systems consisting of 4 levels. It is fell that our knowleige of the Fe+ atom is suf-
ficient at present to make such a theoretical study productive.

Further theoretical work dealing with the cause of the outburst will not be planned before
our deterrmination of the structure has advanced much fu-ther.

This study is supported by the U.S. Office of Naval Research under the contract NR 046-777,
",0001-60.
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TABLE 1

PLATES OF NOVA RS OPHIUCHI 1958

Pacisdard o Wavelength Mt. wilson Cali-

Date time frange plte no. bration
exposure

from noon

1958 minutes

July 13 10 :56 3 (3800-5000 xf 3730 40 A/nmm no

13 11 : 34 8 3800-5000 xd 3731 14 yes

13 12 : 19 30 (3800-5000 xd 3732 14

13 13 16 72 5200-6700 3733 11

13 14 : 22 43 3800-5000 3734 14

14 8 : 15 30 5200-6700 3735 1i

14 9 : 00 60 3800-5000 3736 14

14 10 13 58 6400-8900 xe 3737 22

14 11 : 30 63 :800-5000 3738 14

15 8 : 00 31 5200-6700 xf 3740 11

15 9 : 02 61 3700-5000 3741 14

15 10 : 16 63 6400-8900 3742 22

15 11 :29 6 3700-5000 3743 14 no

IG 8 02 10 5200-6700 3745 11 yes

16 8 : 36 50 5200-6700 3146 11

16 10 : 28 148 3700-5000 3747 14

16 12 57 120 6400-8900 3748 22

19 8 : 54 120 3700-5000 3749 14

19 11 :30 122 5200-6700 3750 It

19 12 : 52 30 15200-6700 3751 11

19 13 :19 8 (5200-6700 3752 11 "

20 7 46 10 5200-0700 3754 11 no

20 : 30 1130 3700-5100 3755 14 yes

2C 12 : 39 156 5200-6700 375! 11

211 8 :14 5 4800-6700 Pd 3934 8

21 8 49 30 4800-6700

211 9 : 26 30 37C0-5000 (Pd 3935 q

21 10 00 5 3700-5000

22i 8 : 48 5 3700-5000

22¶ 9 : 12 33 3700-5000 •Pt 3936

221 : 56 5 4800-6730 tPd 3937 8

221 0 13 30 4900_614G,

23 5 4800-670023 Pd 4=938 j 8

23 3C 0800-6700

231 5 3700-5100 of

23~ 30 3700-5100

241 5 4800-6700 if
24 30 4800-6700 3942 j 8

241 5 3700-1100 34

24) 30 3700-5100

27 3700-5000 Pc 3955 4.7 ,

29 3700-5000 Pc 396$ 4.7

9
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EXPLANATION OF SYMBOLS IN TABLE 11

a absorption e :emission eb :broad emission
E~ntries In parentheses refer to the plate number in parentheses at the head of the colunm
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